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(57)Abstract 

PROBLEM TO BE SOLVED: To eliminate the effect of a strong 
amplitude modulation disturbance signal that is directly detected and 
in existence in an input band of the receiver by conducting AC 
coupling between stages. 

SOLUTION: This receiver is an integrated receiver which couples 
stages and uses a local oscillation signal to generate ah intermediate 
frequency Fif, higher than a frequency of a disturbing wave FAMP 
obtained through direct detection so as to down-convert the 
frequency of the input signal in a way that the effect of a strong and 
directly detected amplitude modulation disturbing signal in existence 
in an input band of the receiver is eliminated. Outputs of frequency 
down-converters 14, 16, 18, 20 are coupled with a filter means. An 
output of the filter means is applied to an equalizer 52. The filter 
means includes a polyphase filter 50 so that a frequency response is 
distorted by AC coupling capacitors 54, 56. An output of the filter 
means is applied to an equalizer 52 to eliminate almost all distortion 
produced by the AC coupling capacitors 54, 56 in the filter response 
and an allowable signal to detect and recover a modulation signal is 
generated. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The receiver had the means for carrying out the down conversion of the frequency of the signal received 
since the IF signal a phase has a right-angled relation on the frequency offset from a direct current was generated 
the means for the aforementioned phase blocking the direct current offset in a right-angled related IF signal, a means 
for recovering the IF signal for which it asks, and a means for detecting the modulating signal which make equalize the 
aforementioned IF signal which carries out a request, and exists in the aforementioned IF signal. 
[Claim 2] The receiver according to claim 1 characterized by the aforementioned receiver being a phasing receiver 
[Claim 3] The receiver according to claim 1 characterized by the aforementioned receiver being a polyphase receiver. 
[Claim 4] The receiver according to claim 3 with which the means for recovering the aforementioned IF signal which 
carries out a request is characterized by including an AC-coupling means by which the aforementioned direct-current 
block means combines the output of a frequency down conversion means with a polyphase filter means including a 
polyphase filter means. 

[Claim 5] The receiver according to claim 4 characterized by the aforementioned polyphase filter means including a 
gyra tor-filter means. 

[Claim 6] The receiver according to claim 4 characterized by the aforementioned polyphase filter means including a 
transformer conductor integration filter means. 

[Claim 7] The claim 1 characterized by the aforementioned equalization means including the Viterbi equalization 
means or 6 is not, but it is a receiver given in **. 

[Claim 8] It is combined with the means for carrying out the down conversion of the frequency of the signal in which 
the source of local oscillation frequency carried out [ aforementioned ] reception, and the claim 1 characterized by 
the ability to tune up so that the local oscillation frequency which has the value of channel separation frequency 
which carries out a down conversion to a half IF signal mostly for the input signal for which the aforementioned 
source of local frequency asks may be generated, or 7 is not, but it is a receiver given in **. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' - 

[The technical field to which invention belongs] this invention relates to the integration receiver which has the other 
uses which need an integration receiver like the specific use (they are not these things limited to seeing) in a cellular 
phon and a cordless telephone, and paging, and a frequency analyzer. 
[0002] 

[Description of the Prior Art] As typical architecture for an integration receiver, there is zero IF (ZIF) architecture, by 
this architecture, the received signal is divided into two signalling channels, and, in addition to each mixer, the signal 
of the local oscillator which has the frequency of a value which carries out the down conversion of the frequency for 
the received signal at ZIF is impressed to the mixer. As for the signal of the local oscillator impressed to each mixer, 
the phase is shifted relatively only about 90 degrees. The signalling channel from one side of the mixers is called ***♦, 
i.e., I channels, and the mixer of another side is called a right angle, i.e., Q channels. The mixed product of I channels 
and Q channels has a low pass filter passed, those difference components are generated, and it restores to these 
differences component after that. 

[0003] The problem of the common knowledge in a ZIF receiver has the problem which originates also in that various 
stages are linked directly and a part of mixed product to need being a direct current, or having become it closely, and 
a direct current offset produces. When a direct current offset arises in various stages, the sensitivity of the circuit of 
a receiver will fall to a degree very much, and direct connection of these stages will be forbidden by this. There is 
technology of preparing an AC-coupling circuit or a direct-current block circuit more complicated than it between 
continuous stages as technology which cancels an operation of this direct connection offset. By this, how many [ of 
the surely needed mixed product ] they are will lose. In this technical field, this technology is called a notch and is the 
technology of making a frequency response producing a notch, in the circumference of it in ZIF. The width of face of 
this notch is decided according to the capacity value generally used in an AC-coupling circuit. Therefore, the capacity 
of a high value is used for making width of face of a notch into the minimum. However, the more the value of capacity 
becomes large, the time constant of an AC coupling becomes long and, the more the speed which amplitude 
modulation was carried out by this, or can recover a receiver from change of the direct current offset produced with a 
pulse-like disturbance signal is restricted. Although the time constant of an AC coupling can be shortened by using 
the capacity of a smaller value, the width of face of a notch becomes large by this, and many of signals for which it 
asks will be removed. 
[0004] 

[Problem(s) to be Solved by the Invention] U.S. patent specification 4,944,025th The number is indicating the direct 
conversion type FM receiver which performs an AC coupling and automatic gain control. This receiver receives the 
signal of a radio frequency, carries out the down conversion of the frequency for the received signal, carries out the 
rise conversion of the frequency of through, after that, and this signal at a filter, and. next, restores to a signal. 
Frequency down conversion, filtering, and rise conversion are performed using the mixer a phase has a right-angled 
relation, and the AC coupling of each output of these mixers is carried out to amplifier, a low pass filter, and a mixer 
one after another. In order to solve the problem of the notch in the frequency spectrum resulting from a DC coupling, 
the frequency of the local oscillator supplied to a frequency down conversion mixer by the quadrature phase is offset 
from the nominal carrier frequency of the signal with which only the value equal to the sum total of the width of face 
of a notch and the baseband width of face of the modulated signal was received. If a numerical example is given, this 
amount of offset corresponds to about 1 /4 of the interval of a channel. Although the bandwidth of a low pass filter 
passes the band of the signal to need, it serves as a value which blocks the signal on a contiguity channel. U.S. patent 
4,944,025th Although invention indicated by the number tends to ease the problem resulting from the notch produced 
by the AC coupling, selection of the capacitor for AC couplings has restrictions. This reason is that removal of an 
image signal will become unsuitable if an AC coupling is eased to a non-dense too much since it becomes more 
difficult to approach the frequency of the signal for which the frequency of the signal of a contiguity channel asks, and 
to separate such a signal by easy filtering as the offset frequency decided according to the size of a notch becomes 
high. 

[0005] It generates with a direct conversion type receiver, and is the U.S. patent 4,944,025th. In a number, it is 
mentioned that a powerful amplitude-modulated signal exists within a radio-signal bandwidth as another problem 
which is not examined. Since this signal is detected directly and produced in a ZIF band, in filtering, it is unremovable. 
[0006] Therefore, the technical problem of this invention is to enable it to ease a limit of the AC coupling in an 
accumulation direct conversion receiver. 
[0007] 

[Means for Solving the Problem] The means for carrying out the down conversion of the frequency of the signal 
received since the IF signal a phase has a right-angled relation on the frequency offset from a direct current was 
generated according to this invention, The receiver equipped with the means for the aforementioned phase blocking 
the direct current offset in a right-angled related IF signal, the means for recovering the IF signal for which it asks, 
and the means for detecting the modulating signal which is made to equalize the aforementioned IF signal which 
carries out a request, and exists in the aforementioned IF signal is offered. 

[0008] this invention is based on recognition that all the strains produced within a signalling channel until it goes into 
an equalizer from the point that the signal separated from the transmitter are canceled with a signal equalizer. 
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Therefore, width of face of a notch can be made large by using th capacitor of a low value and lessening influence of 
an AC-coupling time constant to recovery of the r ceiver from change of the direct curr nt offset produced by the 
disturbance wave of the shape of an amplitude or a pulse while recovering the modulating signal in the state wher it 
is not distorted mostly, therefore. 

[0009] This receiver can have various architecture like a phasing receiver or a polyphase receiver. The amount of 
frequency offsets can choose a known disturbance signal from one edge or bandwidth of a bandwidth of a request 
signal so that you may make it located in the position shifted. 

[00 TO] In the one example of this invention, including a polyphase filter means, the means for recovering the IF signal 
for which it asks can constitute this polyphase filter means as a gyrator-filter means or a transformer conductor 
integration filter means, answers a complex input signal, can generate a complex output signal, and can remove 
effectively the image signal of the signal for which it asks with a filter. 
[0011] 

[Embodiments of the Invention] Next, with reference to an accompanying drawing, the gestalt of operation explains 
this invention. 

[0012] With reference to the expedient top of explanation, and a GSM digital cellular phone system, this invention is 
explained below. The zero IF (zero intermediate frequency) receiver shown in drawing 1 contains the antenna 10 
combined with the radio frequency band pass filter 12 which chooses the frequency band concerned. The output 
signal from this band pass filter 12 is divided into two signalling channels I and Q. Each of this signalling channel has 
mixers (mixer) 14 and 16. The 1st input of these mixers 14 and 16 is combined with the output of a band pass filter 12, 
and the local oscillation signal from VCO 18 is added to the 2nd input of these mixers 14 and 16. The shear of the 
phase is carried out only about 90 degrees to the signal with which the local oscillation signal supplied to the mixer 14 
is added to a mixer 14 by the phase shifter 20 90 degrees. A mixed product signal is impressed to each low pass filter 
22 and 24, the output of these filters is supplied to a demodulator 26, and this demodulator outputs the signal for 
which it asks as an output on a terminal 28. 

[0013] The operation of this type of receiver is common knowledge. The frequency of a local oscillator corresponds to 
the nominal carrier frequency of the signal received with the antenna 10 mostly, and, thereby, the down conversion of 
the frequency of an input signal is mostly carried out to ZIF. 

[0014] Like a publication at the beginning of this specification, there is a problem of a direct current offset as one of 
the problems of the basic receiver shown in drawing 1 . If an AC coupling is performed between mixers 14 and 16 and 
each low pass filter 22 and 24, a notch will arise. If the capacitor of a high value is used when a capacitor performs 
this AC coupling as already explained, although width of face of a notch can be narrowed, there is a fault that the 
response of the circuit of a receiver serves as a low speed in this case, and it becomes difficult to integrate the 
capacitor of a high value. A notch becomes comparatively large although the advantage that the option of using the 
capacitor of a low value can integrate a capacitor, and becomes high-speed [ the speed of a circuit ] is acquired. 
[0015] When the bandwidth of the signal for which it asks is comparatively close to the source of disturbance 
containing a powerful amplitude-modulated signal, another problem arises in this type of receiver. This is shown in 
drawing 2 A and this drawing shows radio bandwidth RFBW of a band pass filter 12 with the dashed line. In bandwidth 
RFBW, it is the nominal carrier frequency FW. The signal which is a frequency-modulation signal arranged 
symmetrically at the center and for which it asks, and nominal carrier frequency FH And floor line The contiguity 
channel of the central upper and lower sides respectively, and subcarrier FU And sideband FAMP The powerful signal 
to include and by which amplitude modulation was carried out exists, drawing 2 B — FW or the result of the down 
conversion of the frequency performed within a mixer 14 and 16 using the local oscillation frequency of the 
circumference of this — being shown — FW Since the following signal components are folded up focusing on zero 
frequency The half of frequency with the higher signal for which it asks, and the halves of low frequency overlap 
mutually. Channel FH of the higher one Channel floor line of the low way It is the amplitude modulation component 
FAMP of an undesired signal in the bandwidth of the signal for which laps mutually and it asks as a result of direct 
detection. It will exist This undesired signal FAMP Channel filtering cannot remove without affecting the signal for 
which it asks, since it exists in the bandwidth of a request signal. 

[0016] Disturbance wave FAMP by which was made to estrange IF band for which it asks from ZIF as one method of 
solving this problem, and direct detection was carried out in this IF band Making it higher than IF band is mentioned. If 
it does in this way, the signal for which it asks from an undesired signal using a high-pass filter is separable. However, 
since a high-pass filter is equal to using the capacitor of the low value for performing an AC coupling, the width of 
face of a notch becomes large by this, an unnecessary image response will arise by this, and this needs to be 
suppressed. 

[0017] As two possible methods of performing this image suppression, using a phasing receiver or a polyphase 
receiver is mentioned. Drawing 3 is the unnecessary disturbance wave FAMP. It is high and the phasing receiver which 
chose the local oscillation signal so that a different intermediate frequency from this might be produced is shown. 
Since this intermediate frequency has the value of the half of for example, a channel interval, it can manufacture a 
receiver as an accumulation receiver. 

[0018] The output of this filter is connected to the 1st input of the mixers 14 and 16 for a frequency down conversion 
including the antenna 10 by which this phasing receiver was connected to the band pass filter 12. The frequency of a 
local oscillator 18 is the frequency [ frequency / of the nominal subcarrier of the signal for which it asks ] (FW+Fif) 
shifted, and the output of this oscillation machine is supplied to the 2nd input of the direct mixer 16, and is supplied to 
the 2nd input of a mixer 14 by the phase shifter 20 90 degrees. High-pass filters 23 and 25 are combined with the 
output of mixers 14 and 16, respectively. The phase shift devices 30 and 32 are connected to the output of these 
high-pass filters 23 and 25. Although the relative phase shift between phase shifters 30 and 32 is about 90 degrees, 
the actual phase shift introduced can be made arbitrary. The output of these phase shifters 30 and 32 is impressed to 
each input of the addition (or difference) stage 34, the signal for which it asks is recovered and the signal for which it 
asks is impressed to a band pass filter 36. 

[0019] As mentioned above, the latus notch NO arises comparatively and this notch makes the ending frequency point 
of the low way of the frequency band for which it asks as shown in drawing 7 B distorted by using high-pass filters 23 
and 25. The equalizer 52 is combined with the output of a stage 34 in order to cancel the strain produced by the 
high-pass filter with other strains in the signal channel between such transmitters and antennas 10. Let this equalizer 
52 be a suitable equalizer like a Viterbi type equalizer or a distinction feedback equalizer. The filter factor of this 
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equalizer 52 is trained using the signal suitable for using it as a training signal. In the case of GSM, this signal includes 
a receiver training sequence. 

[0020] It is necessary to perform sufficient image suppression to make a phasing receiver effective. Finally it is 
necessary to make mixers 14 and 16 the same by this, to make into 90 degrees the phase shift produced by the phase 
shifter 20, and the relative phase shift between phase shifters 30 and 32, and to perform perfect addition or perfect 
subtraction on a stage 34. This cannot be guaranteed even if it uses an integrat d circuit. Although a signal has the 
property of mathematical complex actually, the circuit shown in drawing 3 processes the real part and imaginary part 
of these signals as if signals were two separate real number signals. In order to enable it to process a complex signal 
more effectively, filters 23 and 25, phase shifters 30 and 32, and the addition stag 34 can be replaced by the 
polyphase filter. 

[0021] The polyphase filter is well-known in itself, and drawing 4 is the British patent 1,174.710th. The well-known 
symmetrical polyphase filter currently indicated by drawing 3 of a number is shown. As for a Gentlemen phase 
network, the illustrated polyphase filter contains the resistor R connected between the input terminal and the output 
terminal of the phase relevant to this including 4 phase network section. Capacitor C combines the input of a 
Gentlemen phase network with the output of an adjoining protrusion phase network. They are input voltage V1, jVt, 
-V1, and -jV1 so that it may be illustrated. And current 11, jI1, -11, and — JI1 Output voltage V2, jV2, -V2, and -jV2 And 
current 12, jI2, -12, and -jI2 It has the property of complex similarly. 

[0022] Drawing 5 shows another well-known symmetrical polyphase filter 50 manufactured using the gyrator. This 
type of polyphase filter is indicated by the doctoral dissertation "the gyrator as a monolithic circuit in electronic 
system" (the Netherlands, the Catholic university of knee MEGEN, June 16, 1977, 91-103 pages) by J-O and the 
foreman. The crosslink of each of the stage of this filter is carried out by gyrators 44, 46, and 48 including 3rd LC 
channel filters 40 and 42 with which the polyphase filter shown here was realized using the gyrator. A filter 40 can be 
formed in a I-signal way, and can form a filter 42 in a Q signal way. An LC filter contains the inductance simulated by 
capacitors C10 and C12, capacitance C1 1, and gyrators G10 and G12. Since a filter 42 is the same structure, it is not 
explained. 

[0023] Although drawing 6 shows the integration polyphase receiver which has the same front end as the receiver 
shown in drawing 3 , in order to make it brief, it does not explain this again. The output from the polyphase filter 50 is 
combined with the equalizer and the wave detector 52 so that coupling of the polyphase filter 50 may be carried out 
by each capacitor 54 and 56 and the output of mixers 14 and 16 may recover the signal which is mitigated or solved 
and asks for the generated strain. 

[0024] In drawing 6 , although Fif passes the polyphase filter 50, -Fif is blocked more effectively than the case of a 
phasing receiver. Since the value of Fif is chosen as the half of a channel interval, in the case of GSM from which the 
channel interval is 200kHz, Fif is 100kHz. 

[0025] Drawing 7 A shows each output of mixers 14 and 16 with schematic drawing. AM disturbance wave FAMP 
detected directly It is in the ending frequency point of the low way of the band of the signal almost symmetrical as a 
center for which it asks about Fif, or this is adjoined. When choosing this Fif as the half of a channel interval, it is the 
nominal carrier frequency FH. And floor line The height contiguity channel made into a center is also shown. S shows 
whenever [ with a polyphase filter / image suppression ]. 

[0026] Only the half of the band of the signal for which it asks makes low frequency distorted, and drawing 7 B shows 
the effect (curve AC) of the AC coupling which used the capacitance of the small value which produces the notch NO 
of sufficient width of face which removes FAMP mostly. As the value of capacitors 54 and 56 becomes low, the notch 
NO to produce becomes large and the strain of the signal band for which this asks becomes larger. If an equalizer 52 
is combined with the output of the polyphase filter 50, the effect of the strain produced by the capacitors 54 and 56 
for AC couplings is substantially cancelable. This reason is because you are going to make it equalize the signal 
received about the strain which an equalizer 52 is distorted, originates in the signal channel between not only all the 
sources but a transmitting antenna, and a receiving antenna, and is produced. Therefore, the output from an equalizer 
52 includes a signal without the disturbance wave which has not been distorted substantially. In the case of GSM, the 
signal transmitted from the base station can be used for this training sequence answering the multi-pass effect 
between a transmitting antenna and a receiving antenna with the strain produced by the capacitors 54 and 56 for AC 
couplings, and training the coefficient of an equalizer including a training sequence. An equalizer 52 can contain a 
suitable equalizer like a Viterbi type equalizer or a distinction feedback equalizer. 

[0027] Drawing 8 shows the polyphase filter means constituted as 3rd transformer conductor integration filter means. 
The **** I section and the phase right-angle Q section are almost the same, if polarity of some a transformer 
conductors input signals is set aside. 

[0028] For convenience, a **** I section is explained in detail and the reference number which attached "'" to the 
parts of explanation with which a phase right-angle Q section corresponds being shown is used. An input signal UN 
(QIN) is impressed to the transformer conductors 62 (62') noninverting input 60 (60'). The signal fed back from the 
output 66 of an integrator 68 is added to this transformer conductor's 62 reversal input 64. The transformer 
conductor's 62 output 70 is added by the node 80 with each output 72 and 76 of the transformer conductors 74 and 
78, and an addition signal is impressed to the input 82 of an integrator 68. In drawing 8 , each of an integrator contains 
the operational amplifier A equipped with the shunt capacitor SC. 

[0029] The output 66 of an integrator 68 is combined with transformer conductor 78', the noninverting input of 84, and 
the transformer conductor's 62 reversal input 64. The reversal input of transformer conductor 78' is connected to the 
ground. Output 66of integrator 68" is combined with transformer conductor 64', the reversal input of 78, and the 
noninverting input of transformer conductor 84'. The transformer conductor's 78 noninverting input is connected to 
the ground. 

[0030] The transformer conductor's 84 output is combined with the addition node 86 to which another transformer 
conductor's 88 output was connected. The addition node 86 is combined with an integrator 90, and the output of an 
integrator is combined with the transformer conductor's 74 reversal input, transformer conductor 88', and the 
noninverting input of 92. The output of integrator 90' is combined with transformer conductor 74', the reversal input of 
88, and the noninverting input of transformer conductor 92'. The noninverting input of the transformer conductor 74 
and 74' is connected to the ground like the transformer conductor's 88 noninverting input, and the reversal input of 
transformer conductor 88'. 

[0031] The transformer conductors' 92 and 94 output is combined with a node 96, and this node 96 is combined with 
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the input of an integrator 98. The output of an integrator 98 is combined with the transformer conductors' 84 and 92 
noninverting input, and the noninverting input of transformer conductor 94'. The output of integrator 98' is combined 
with transformer conductor 84', 92', and the reversal input of 94. The transformer conductors 94 noninverting input 
and the reversal input of transformer conductor 94' are connected to the ground. Outputs IOUT and OOUT It is 
obtained from the output of an integrator 98 and 98', respectively. 

[0032] When wanting, a transformer conductor integrator type filter can have digital equipment with which a current 
switch formula is related as an equal object in a switch formula capacitor. 

[0033] If this contractor reads this specification, modifications other than the above will become clear. This 
modification has already become well-known in the design of an accumulation receiver and its part, manufacture, and 
the use, and another feature matter which can be used instead of being the feature matter indicated on these 
specifications in addition to the feature matter can be performed. Although this application indicated the claim related 
for the specification of the feature matter combining and being alike The indication range of this application whether it 
relates to the same invention as that for which the claim was asked at present independently Moreover, whether it is 
the no which eases some of the same technical technical problems as what this invention solves, or all is a new thing 
of the new feature matter or the feature matter indicated on these specifications clearly or suggestively which 
combines or includes those generalized feature matters independently. Therefore, an applicant for this patent warns in 
the procedure of another application derived from this application in the procedure of this application about the ability 
of a claim to newly be indicated also about the combination of this feature matter and/or this feature matter. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block schematic diagram of a fundamental direct conversion type ZIF receiver. 

[Drawing 21 Drawing showing the signal received with the antenna, and the signal in the output of a mixer. 

[Drawing 3] The block schematic diagram of one example of the accumulation receiver manufactured according to this 

invention. 

[Drawing 4] The block diagram showing a well-known symmetrical polyphase filter. 

[Drawing 5] The block diagram showing another well-known symmetrical polyphase filter manufactured using the 
gyrator. 

[Drawing 6] The block schematic diagram of another example of the accumulation receiver manufactured according to 
this invention. 

Drawing 7] The wave form chart explaining operation of the circuit shown in drawing 6 . 

Drawing 8] The block schematic diagram of a transformer conductor integrator filter. 

.Description of Notations] 

10 Antenna 

12 Band Pass Filter 

14 16 Mixer 

18VCO 

20 Phase Shifter 
23 25 High-pass filter 
30 32 Phase shifter 
34 Addition Stage 
36 Band Pass Filter 
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[Drawing 5] 
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